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(57) t«fig] TIS^T-^$tv5iffg^^ll!Sl|Rttf^:rS^S 

[BWl E^Wiij^J^^Sfflu— r«ro^ffl^7 8 0~ Syts ^Sfei|S^SrKll5^*^^$-li:T¥KS^ti- 

8 3 O n m(DSzm9:iS:mi^mmm\^ii.±X'% -s i 5 5. 

I ^>=CH- CH«=C^ CM==:CM— ^ 1 



(2) 
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r V=CH— CH=X ^ CH=CH— ^ I 



s 

R' Q' 



/cfc'L. X' . X2 tt, -CR8 RS -S-. -S 
e-, -NR'o -CH=CH-4fctt-0-ilr3aiSE: io 

Ri tJiU'RZ 0WT/l'^/1^4fc 
(4i^^li^^;6S 1-10 cOttifeT/i'=5r/HraS:(^g t, 

R^ , R5 , R6 tJiutR' tt, Am. ^mmi-i^i'^ 

1 0 (DTjI'^/K ^Ml^l-i^ 1 ~ 1 0 rog^T/i'*/i'?r 20 

;fcR« tR' A^msfimsiitne^m. i^^me^m. 

^#1^1 CMS. S^^#lS6M^*fcf4®m^#l^l 
R8 , R9 tt. ;^igm^/4Sl~l OOTyWdf^/K j^^H 

^ijs 1 ~ 1 0 <D^t^TA^^/K 6 ~ 1 0 or 

y -/I'x ^mm^i)i e ~ i o ©ei&T y -/usrafiscjns 

R'Oli, i^mj!S^;5Sl~l 0ro7'>'^=3r/K 1 

~ 1 0 (OBlfeT>'l'+>'K ;^5llli='*5 6~10OTy- 30 

yl'x l^mi^^i)^ 6 ~ 1 0 (DgJ^T y -/WSr« L, 

[!il*«2l R3 *SCR8 R9 -e. R8 i:R9 ^S^^KI 

m^iis 1 ~ 1 0 ror/w^/j', ^m^^a^ 1 ~ 1 0 rog^ 



r N«CH— CH=i. CH==CH— ^ 1 

R' S r2 

R' Q' 



6~i oofi^g:7y-y^^3fi^z:{;lfti-^^:Sr#mi:-t-5 
[lt*3S3l Ri tRZ <D'>/j:< i:t>-o;j^ 

[ffll*«4l R< tRS *yt(±R6 tR' ;as-«Ji:<C 

t!i*9 5 1 mria^#l^ 6 MS* fc(4MIS5S=#l^ 1 0 

[it*56] R' *;^«R2 ;6S^/i'5t^;t^-h$yi:tt* 
/ujK^rv'U'- hT-S^$tLfciK^IS^;65i~l qcotj^ 
^yuX'h'O. R< i:RS *ytttR« iR' Oi!^'i<tt 



tztil^, X' , X2 tt, -CR8 R9 -S-, -S 
e-, -NR'o-. -CH=CH-4yi:H-0-Sr34it 

n{±, 2*fcl±3(DSicT-&t3, 

R> *3iU5R2 ig?^JiC^;Ji5i~l 0OT>'W=^r/l'*n: 

R3 tt. ry-zK filfeTy->'K SBiu^mf jcsjfc 
«: 6 n^mt:'^ijm.mmi!)-> ^tii,m^^mfffi?>m^& 



50 



L. R3 ;iS7y-/w*fcHai^Ty-/i^T-fo^.«-a-|c:n 
;iS2T-fc5wi:Sr^fe<*t=i:L. 

R< , R5 . R6 isXV^R^ (i. tK*, ^^J!S^-;a5l~ 
1 0 (DTji^^Ji-. ^mW.^t^ 1 ~ 1 0 roa^T/i'=^>'P5r 

m±\z.mL. -i^tfi^ftR* tRs *fc«-^j:tJSo 

;/5iR6 iR' i^mS^msiitLi-ieRm. 3^#K6M«. 
^§1^10 gife^§]^6*S*fcf4«tfe3^«=]^l 



(3) 



#5I¥7 - 1 5 0 0 5 6 



1 ~ 1 0 Ott^T/W^yl'. ^^m^f)^ 6 ~ 1 0 (OT 

y -/I', i^^n^ 6-10 wBj^T y —ji-^mincm 

R'" H, 1 1 0(r>TJi'^^^. ^mB-^ifi 1 

~ 1 0 (DglfeT/l'^/l', -^^1^-? 6~10C0Ty- 
i^^®^ ^5 6 ~ 1 0 (OU^T y -/u5rS 

[iS*JSl0] ^SCR8 R9 X\ R« i:R9 io 

igiC^-iS 1 ~ 1 0 <D7'/U=3fyp, 1 ~ 1 Q<^fi 

ifer/l'=^*r/K ^«11^;656~1 0(DTy-^K j^^M^ 

[gt*:«ii] R> tR^ (DO^fi< t^-oi^s 
~i 0WT>'W=3^>'i'-t-fc5:itSr#mi:i-5t»*«9t-fa 
[fS*:Sl2] R< tR5 *fc»4R« iR' fi^-i^t 

[W*« 1 3 ] mW.^^m 6 *^*fc«Bufa^#l^ 1 
tb-CV^5::i:Sr#mti-5if*3Si 2t^ia«£w^Xg 

[IS*«14] R' *y5:(4R2 A^y^/Uy}-^^^- hi^ftii 
/Ui(r/W-Cfc 19 . R^ iR5 *^(4R6 i:R'(D'>;i<t 

1 0mS^JgfifeLTVN5^i:«ri|#«i:i-5»*«9t-iB 
[fS*3ll6] WiSR3 ;4S, fy$v>^, -<y^/^^ 
to 0 0 1 ] 



I VCH— CH=i. >^ CH=CH ^ J 



[0 0 0 21 :^mBW(o^^it:^i^mm<Dm^u 

O£«6fc5*lli|#ffailSS0 8/0 7 2. 8 5 1^(1 
9 9 3^5^ 2 6 BWI®) fciU^^I^B^ffffl^mO 8/ 
072. 852-^(1993i^5^26 0 ttJIS) WPJ^B 

ia®rt^A5*:e^w»<D-sc^^S:#jSf 5 trot -rso 

[0 0 0 3] 

=f^^^u~iy^- . 3 0 8^, 12^, 1 9 8 9^, 
3 0 8 1 1 9 9i ( Research Disclosure. No. 308. De 
cember 1989. Item 308119) lClJie^$tt-CV>5a 
[0 0 0 4] 

i^mam^L^o t-nwkm] e^wm^j^sS; (medi 

cal imaging) fflCDftiSft U'— !f 7 /UAHOfflj^diS 
»t5 J: 5 1^7 -f /UASr f-lfT-ejtl-S^tw. ^M^— > 
3 :^BS±f4#tcmST-fe5o tfl-J: D^^ttSftSt 
S3t (1-^^*3 Jfi^^iSI) <Oii53Saf4. ^^lc7>fyu 
^•r5(0;i5ilLV\ Sfe^^;)^!: (high levels ) (-^ffl 
1--5':c?3t4\ (processing) LTSfeiiSfSrl^^l- 

[0 0 0 5] ;iry !>A-8t*i|t^t*:^-1f. -t^it-h. 
Ji^fiKffi !f m^ffiffl $r780~830n mro&ft^ffl 
(4, ;iro)8[g^fflT-i^S*5feip^ L^{l^tro®^^(ct5V^ 

[0 0 0 6] 

[0 0 0 7] 
(^t3l 

CH=CH- 
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[0 0 0 8] tztzL. XI . X2 tt, -CR8 R9 

-Se-. -NRio-., -CH=CH~*fctt 

fljK*!^^;^!^ 1-10 <DSig:T/i-^ywSr34i:t-« R 

;65 2T*feS:i t R^ . R5 . R6 ioit/R 

R^ tRS *fc«-{^i:)iofcR6 i:R7 jdS]iglK]K5i 




[0 0 12] fcfc*L. #^^ttHuaiLfctl3«T*foSo 
[0 0 13] PS^^^xStOTfi^^v^;?!^ x» ifcfix 
2 ;65CR8 R9 , Sfo?)VM4NRiO;^^b?fe5»/?)^e?^tf 

iSCRfi Rfi T*fe5(Od5gt>»*U\ 
[0 0 14] R> iitHR2 A5^^J^^;JSi~5 0T>'W 

-hS (sulfonate group ) ^tz{t:fJ Ji-7fs^i^/l^& (ca 
rboxyl group) -Cg^^ttifcRi *fcf4R2 ;d5§t$f* 

30 

[0 0 15] mmmi i:v>5fflfstt. *{4:fi?jici4. ^ 

m^WOo R3 N. O. St^^rjS e:^^hfJ:^ 

/K 5-:7 3i;^>rlx^T>^— 4. 5~v?p«^/^^T>^ 
-/K 4, 5-v^:7:iin/U^Ty'— (4, 5 1-di 40 
phenyl thiazole) > 4— (2 — "J^^n 

7:^— /K 4 — P P^>^/^Ty— >'^^ 5-^pp^ 

p p^V^>/5^r>^— yu, 4~7<^/^^V>^f"Ty'— yl^. 

^TV—J\^. 4~:7at:=:yU-<y:/^T/— /K 5-^31 

n/u^Vi/^ry-yK 4-7« h^v/^vv^^Tv'- 
yK 5-y h=^v'^V/f^Ty'— so 



mScll^^^«LTt>J:<. R8 . R» fl. i^^ll^:45i 
- 1 0 OT/w^yu. ^nWf't'^ 1-10 cog|feT/U'=¥ 
/K 6 - 1 otory^/K j^^J®^;65 6-i 

- 1 0 <DT)V^}V^ j^^IF^i^;65 1 1 0 (^g^7yu^ 
/l^. ^^IR^ i5 6 ~ 1 0 (7)T y -/i-. ^^J^^ 6 - 1 

[0 0 0 9] syc. i^wm'w%^m\^. ±ia^3f£f*ia 

[00 10] %B>^oPiNH/irlftW 

[0011] 

[^k4] 




h:3rv^-<>'/^7V'--/K X h 7 t Kp-<:x:/^ 
7y^--yK 5, 6->^> l>=3ev/--<yy^7/->'^. 5, 

i/^^^/f-7y— /K 6-fc KP=3j^*>^>':/^7>^— /l^ 
^o-<>-:/^7:/--/w^ ; •^-:7 h [i, 2] x 

7:/-/K ■^-:7 h [2. 1] ^7y-yK 5-7^ h=^'> 
•:h:7K[2, 1] ^7/-/K ^-^^V^'y^yV 

[2. 1] ^T>^-yK 8-7« h=^ri/:^:7 h [1. 2] 
^7/-/K 7-7« h^v^-^-^h [1, 2] 'fTV—)V 

^(r>'fyY^T^J-}^y%\mk\'l. 4' h:3{.i/^7 

-tyj-J-l* , 6' , 4, 5-f"7/-/U^(7)^7*^- 
yrJ-l' . 6/ , 4, 5-^7/-/W^ ; 09x.tf. 
4-p<f-yW:*-^f-:/-/K 5 4 

-:7 3:::i/U:^ari^y'— 4, 5 - v^:7 mJnyU^^^i^/ 
-/W^ 4-^^/^;r=^f->^-/K 4, 5->^p<^/U:^-^ 
•y- /K 5 - 7 ::iyu;^ari^ - V-~J\y 

^ ; M;ttf. ^>y':^^f'/-/K 5 -^^ d D-<^^>^:i- 

r^/^-<>^^/;d-=^i^:/-;K 6 ^/^^>^/>^:3^i^/- 
yK 5, 6 -v>^^yU'-<>':/:d"^-y-^/— /u. 4. S-v^ 

5-:x. h^v^^>^/:i-^f->/— 5-^^aD 

tf. :^:7h [1, 2] ^yv [2, l] 

:*-:^-y->^-/U#0'j-7 ; 0iJxtf. 4 - 




(5) 



^(O-O^r/ir u-^-/-/!-^ ; ^Jxtt\ -^-^h [1, 2] 
■feru-j-/-/K "^-:7 h [2, 1] irU':^/-y^^tD•^-:7 

^yu^^E^y y 5->^^yi-^/ y 7~7<^/i-^yy 
8 -7^^/^=^/ y 6-^pp^/y^^. 8-^^ 10 

np^/y>'> 6-/ h^i^^y e-^h^i/^ 
yy>-, 6- t KP=3r'>=^/ y 8-tKP^i/=3ey 

y ^^^c7)2-=^y y : ^?iJxti\ =^/y>', 6-7<h 
^v/:3^yy^. h^^v-^y y 7-/T^^^y 
y:/. s-^^/i^^y y v^o4-:^y y ; -Wx. 

i->r y=^y y >^ ; Mx.(f. -ry^y y^^^c^^a-^ 

y=ary y ; Mxfi. 1, 3 -v^:i^^/^-<>^i/-r ^^5^ 
i/— 1 -:3^5^/U-3-:7:n::^y^^:/>'-r ^^^y'^v'l^ 

3. 3, 5-hy^^/>-f>^KU;^>^. 
3, 3, 7- hy y^yl--f >'KU::^V^t0 3, 3-v?T 

t-y v?>'^(7)2-ey v^:/^.. iJctt/. Mx.tf. t^yv^ 
>-^0 4-fc*y v?>^^ 3, 3-v^7«^/^-<>^ 

[ e ] -fly K— 3 . 3 - v^T/^^/^^^^y^ 
[e] -r K-/i-^ ; 1 h 9 v"- 

1 - y ^/ux h 7 >/— h 7 ; ^J;t 

n\ i-yiii^/uhyTy'-~/K i-p«^/^hyT/— 
/u^<o h y T >^-yi-s ; Mx. . fc?" y ^ v^y^cT? f y 5 30 

v^>'^;MxlH\ 1. 3, 4-^Tv^r/-/^^<^^T 

[0 0 16] R3 0^J;ttf. ^T/--/K 4-^^-/^ 
^T>^— v'K 4-:7 3::::^/^^Ty'— v'K 5-p<^yu^T 
yK 5-:7 3::=:/U^T/— /K 4. S-v^;?^^"/^^ 
/K 4, 5-v^:7a.^;U^Ty--y^ (4, 5 1- 
diphenylthiazole) . 4- (2 - 

^>y^T>^^/K 6 P P^^^/^T/— 7- 40 

D p^^-y^ry^— /K 4-y f-yu^^yf'T^/— 
ry— /K 5 ->^p^-<:x>/^Ty— /i^. 6->^p^'< 

^y^f-T:/— 4 -7 3i:=:yU^^^/f^Ty'— 5- 

— K-<:/>'^Ty-/^. 4-:3i hari/^^'^/^T/- 
y^T/— yl^x 5, 6-v^7« h=^rv^^>y'^Ty— yK so 
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5. 6-v^::i-=3^v/7«^l^^-<:/>^^Ty-yK 5-tK 
P^v'-<://^Ty-yK 6-t KP^iy^V/5^T/ 
-yu^(7:i-<yy^T:/-y^^x ; fi^ij^tf. -<y/^^if>/ 
— yu, ^-^ uu^l/^/isr^^V—jV, 5-y^yu^:/ 
/:^-^i^y'— yK 5->^3inyU^^^/;i-:3r1^/-yK 6 

-7«^y^^>'/^=^1^^^>'K 5. 6->^p«^yi''<v/ 

::^-:3r-y-y-yu, 4, 5-v^y f'y^-<://:t=^-y-y— yL-. 

:^=^-y-y^y^x 5-i5^PP^>/:^=^f'y— yK 6-y 
yK 5-t KP^rv'-<>^y:^=^ 
f-:/— yK 6 -fc Kp^iy^vy>d-^f'i/— ymcO'<y 

1. 3-v^rc5^/i.^:/y^ 
^ 1 -^^yi'- 3 -:7ai::^yL-^^/y'-r ^ ^y^ ■ 

"rVy yi^. i - p« ^yux H 7 ^ — yw^o^ h 5 
yi'^ ;«^JxLll. i-:7a:::iyuhyT:/-yK i-p^^yi- 

h y tv-)\^^(d V y Tv^-^yi-^ ; t°y ^ 

^(Dt-y ^i^^^^ ; 1. 3. 4-^T':^Ty- 

[0 0 17] \TJ\^^)\^\ h\^bmm±.^W. 

5 6 fcft-^-:7 ^ u vSo i 5 i 

ra^Tyu^y^j i:V^5fflS^^. ;?^yi-^^^ 
--h, :«7yU7p:3ri/yu^ t Kp^v^. ^^py>x -OL 

(fcftiL. Ltt. j^^][l^;65l-l O(oryu^yu*fctt 
fiifeTyu=^ryuT**?5) . *yi/3}^:=^yuTyi'=^yK T^v% 
fc(lTy-yt'T*fc?>^(7){J>/j!< ir t-o^^ST*fi^^^^^ 
fcii:m:|^*fc{:i5^^ii^:t^Tyu:^yw>^m5o Ty^^yut^t o 
TfttjfSbi^^at^Stt. ;;^yU7jN-t-- h4fcfi:^yu#^ 

i/yuT-fc5o riT-fflv^fetts rg^ry-yH 

fflSlt. y^y^7^^;^;-^, i^yU/K^v^yK t 

Kp^v/. /^py^^. -OL (fcfcL. Lfi. ^mH^^ 
i^U-^l OcoTy^^^y^^fctig^Tyu^^y^TfcS) . * 
)Vif^:=^)VT)V^jy^. r ^ v^fcHT y -y^X^feS^fO^i^ 
tt-oOST«^$tlfc6*fc«l oaSSrW 

5o Ty-y^^c^:o•rftt^f4Lv^a^^^a^t, ^.y^/j^t^ 

- h*fc(t:?t7yU'^^>>u- r3S=*iK6*»j 
v^0!itLT(i. y:sL=:L)v^ fc'yv^v, fy^v?:/. 

7>^:^. =^y=^f-y:^. =^-fy^y>. 



(6) 
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]K5*fc«:6MS8J t\'^O^^ii. fllS (aliphatic ri 
ng) i:M^i-HCi!,mf£im(05Lmc. N. OtJiU^S 
Sriti-. L-Cti. -yi^o^y-^y^ -yi^a^y 

7-y^ 'y^f^^^'fy. yyy. ^yy. fn-^K f 

nyy, fnlJv'y, f^Uv^:^, t°-^7v^^ (piperi 







MBO 


MBT 




Ph 


BMTD 


PVR PMT 


N-N 
Me 


Me 


MMTE 


MTT 

12-'- 
6 

OH 
HPMT 



[0 0 18] Tia Rtsj ~ Rti 

ij /iP>Wc rgij JsiO^ rg2j (c:{|ji^$ixTv> 
5. 7iib\ rgij ioiu: r«2j rtT\ YJiTiarofil 

[0 0 191 

[ftsl 




MBI 



N 



N-N 
AMT 



SAR 



[0 0 2 0] BMTD■SrfflV^5#'g■^^. ^na. BUT 
[002 1] *:36igcDjfe*|.|Sfi, TIBO-a-fiKRJ!£;t-«to 



[0 0 2 2] 
Ut6] 



CI 



c. Ai 



DMF 



[0 0 2 3] fcf£L, Ri , R3 . R< . R5 , 



o4 (CHz^n X'^R* 

XVcH— CH=1 ^3 CH=CH— J 



X' . 



S 

R' Q' 




11 

1 0 0 2 4 1 Tiaro^-cs^tts^i^r 5 i^omiint. 

[0 0 2 51 
Ut7] 

Ty r.y 

or R* 

[0 0 2 61 X' *fcH:X2 SrCR8 r9 tX.X'jti- 

y— /UT-fcSo X» *fcttX2 Sr-Se-i:LJ;5i-t- 

[0 0 2 71 m^UM-r^-^^^M^-i. iama^M-^^is 
[0 0 2 81 r^baj ^iv^L r{t:4j (DS;T'S$tv5^^ 

jhMtt. (1) ^'mtR^^mn^n^h. (2) 

Jii:3i«Ffl£©llEI, (3) JS3t»±, *fefl (4) 

^)tS(0F5 (between photosensitive layers ) 
-t^Z.h1fiX'^i>. TM'Om (subbing layer 

s) , ^mm^m. (overcoats ) ^(0{^(0m. 

fflc?ix5#® (conventional layers) Srff^E^-frTt 

i/ 3 vK^s (i5^i;655:i**<s:(oii c(By^c^^^Ei-?)m^) 
(0 0 2 91 /^^'-v'3 :/|55±l(t> ft ^/^'fe.■&W1- 



(7) !t#g8¥ 7-1 5 0 0 5 6 
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y -^li ; T>'^^-'^*5J;l^^>'^*T>'^=^-'^T^' y W'— Ml 
joitr;'^^'^ y u-h«<o^y-v^ ; j^y r^^^a ;«»J 

xl4\ 'J^y (t'^/i'Tir^-/!') 4f(75JKy (k'-yuT-fe 
^— /^) S;^y (t'^/i^ai— t'Sr^tf 5:1 

10 [0 0 3 01 /M^-v'3>'B)?±lg«:JI^^1-5(-»4s Sb!|sf 
^m&t:M^i-i>\^ili'Wi^UMS.i^ /nw— >3y|5S 

O— fiS:6^)^i*|-±v 0. 0 0 5~0. 0 5g/in2 . »S 
l,<(±, 0. 0 1~0. 0 3g/m2-CS>5o 
[00 3 11 ^3fcttS^-C*>5-m±©i§3tltt*'iCi^ 
roficit^ (radiation ) 

y'f-//-^ctyyitM%M (gelatino silver halide emu 
Ision ) Sfc:(4S7Ktt=o^' h'^^^yXtmKM (hydr 
30 ophilic colloid silver halide emulsion) i^Sf^ L 

(negativeand/or positive working) Zlii^t? 
[0 0 3 21 ilS)tK4t't ^'/ut^tfo ;6^;4^-5t't ^'yu 

[0 0 3 31 ^Jx.»4\ /ix/uAT/i'xt K^^^y ;d-=5r1f- 

ifn^^nntfU^fi. Wi^^ixX\i^^WMMM (additi 
ves ) Sr#^£$-tir5ri:tjt?t^5. 
[0 0 3 41 /Naywtm^MOflSitt, aH^tcio 

so iJ'n— , 1 7 643«e. 12fl. 1 9 7 8¥ 




(8) 



(Research Disclosure, Iteml7643. December 197 

8) , yf— ^•x-f;^i?p— i 84 3 i« 

8^. 1979^ (Research Disclosure. Item 18 
431, August 1978) . ^) ^—^ ■ f 
2 2 5 3 4JI@. 1^, 1 9 8 3^ (Research Disclos 
ure. Item 22534, January 1983 ) » tSil/T^y h 
(Abott ) 0*ffl#^m4 , 4 2 5. 4 2 5 

[0 0 3 5] ^m^X'^ik'^nmSKi: *) ifi 

10 0 3 61 Sigtt, ±icfa«Lfc##s:iftwfsrtb*»{- 

JtJieffl* (optical brighteners ) x ii^^'Om±M 

m. %it^Mimm. m^^mimm. y^/^i^Vkim 20 

(filter dyes ) , ^SL^WSMW (intergrain absorbe 

rs) s JttfcSWt^ (light-scattering materials) > 

y^i^mimm. mxmnm (coating aids) . ^ss 

mm. %mmm (overcoat layers ) , f iS^i3j;t/ 
^<])^mm.. mfm±.mm (antlstat layers ) , ^Sil 

(development inhibitor-releasing compounds 

[0 0 3 7] y -n^J>^%nm-i.. m^fim^-fy:^'?-y 
(cellulose mixed esters) ^<D-^J\^^—:^'^%WW^ 

Jt^^i: LT^ffl1-5fc«){C5i^y3L^uV7"W7^^ h 
iSrSi5t1-5^-g-f4. n-yi^X (Rawlins) W3|tH#ff 
SS3, 5 6 7, 4 5 2#-. 5 7- (Miller) (O^mi^^ 4o 
114, 9 16. 0 1 1-^*3J;0:^4, 7 0 1, 4 0 3 

^3- (Cho ) (D*|li|#if^4, 8 9 1, 3 0 8-§- 
m.XS-^A. 5 8 5, 7 3 0-§-, mS^K^/^yV (Scha 
dt) 05*@i|ffflPff4, 2 2 5, 6 6 5 -^(ilSC^StVTV^ 
5J; 5'5ciS-8-^y ■'^T^Oilia^^ (mixed polymer subb 
ing composition ) S^fflV^5ro;45^if ^ T^^)M^ 
i^O^X • (stretching and application) tt^^T 
Lith. :tfy::^(DT~-Mz.m9Sii-!bmmm\z.X'0. S 
« (base) 'P<r>^^t^\m!t>tli:fSi^i-^^tii'ii'^X' 

hi), so 
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[0038] tii?^mnm 

[0 0 3 9] {b-^tlA 

3H-^:^Ky»A (3H-Indolium ) > 2- [2- [2 



— ^ a D — 


3- [ (1. 3-v'tKn-l. 3, 3-h 


y ^ f^/p- 


2H-— i'i^K-/u-2 — ryx:/) a^f'yx 


V] -1- 




1. 3. 3 


-^y;<f■/^-^ h y 7yu:ro> v;^/U/f; 




(1:1) tt, 7;*^=;^ (Laganis ) t C'J^ 



h (West) <??*B#H=I|4. 8 8 2. 2 6 5#t;:M^ 



[0 0 4 0] {b-a-tiB 

1- (4-;^/W/Jn:/^/u) -2. 3. 3 - h y p< 

2. 3. 3- hyp<f'/U'l'VKU=>' (1 6. Og, 
0. 0 1^/1') 10. 4ml(D^iil, 4 

hyt 20ml (Oo-^i/u-yhMz. 1 4 6'Ct?4 
il#F^MLf:io ttbixfcefeO^jSS:6 0t:(w}^iPL, 

L. $£^LT,. il!'S2 3 6'Cro^4«iiS2 2. ISgSr 
[0 0 4 1] it^l^C 

2- i/ua-3- (T5/><'?-UV) -1- (T=y=^ 

= (Laganis) t 'i'^:;?; h (West) (0*Il!|#fF^4 , 
8 8 2. 2 6 5-^*5j;UJgJ;jf|#fF<iiMIS0 4 20 0 
12 Al-^<2:^#Sr#M•t-i^^^5a:^$^^TV^5, 

[0 0 4 2] 'fk-a-^JD 
■fb-a-I^B (4. 5 8 g. 0. 0 15 S^/U) . {t^t^C 

(2. 6 9g, 0. 0 0 7 7 5*;W) , JoiTJ^eOml 
<0v?p<f-yWJ)^yPAT5 V'^m-^\^1to (4. 1 

4ml) Sr*D;t, 5J:(;i2. 4g (0. 0 2 4*/U) <OV 
^} 3L'}-,vT ^l^i:Mk.1t, ;iK»iS-g-i^?raia-C'5. 51$ 

i$Trogt^3i^/U3 0 Om 1 ct^fCjtj^Srar, JJjV^fi^ 

4-gf^3z^/U-t?2Sf¥;^7 y-'fkbfc (reslurried) o 
)tiS$s<):T/l£«l^. i|3li:(:j:4. 2 5 g. il!^tt2 1 0 
"C, Xoax (;<^'y-/l') =8 0 6nm (£=26 5, 
0 0 0) T-fcofc„ 
[0 0 4 3] {k-^ijjE 

2-^DP-3- (b KP'^->p'f"l»>->^) -1- (^/l^ 

v^p^^yu^/WAT? K (4 Om 1 ) tv?^'nDp<^V4 
Om 1 SrjS-g-L. 5'CfCf^^L^. ;4-=5rv'Jfi<l:P (phos 
phorous oxychloride ) (33ml)Sr40ml O 




(9) 



m^t^iiumL. 5B#pB^iiisSLfc„ mu\c-/^mm. KJS 

jS-g-!^Sr2 0 Om 1 OTk'f'fcat', -^jKcSbfco ::<D 

Sr?tig L . ^feSsSa^B 9 . 6 2 g ^HXft Lfc. 
ilt^l 2 8t. A..ax (pi^'y-yu) =3 2 8 nm (£ 
= 1 5. 0 0 0) X'holto 

(0 0 4 4] -fk-g-ifelF 
fk-g-i^E (2. 16g. 0. 0 125^yu) . -fk-g-ifeB 

(7. 3 Eg. 0. 0 2 5^->'l') , *iJ:TJgti!3 Cm 1 
^m-^VtZo «S7KWgf (7ml) ^ADx. 2kV^T'«7kR 10 
IS-?- M; 'J'i^2. 0 5g (0. 0 2 5^/U) SrAPxyto 

f^m. Jtiitfc. ^I^K^g^Sf^f^y^3 o Cm i ^'icii 

t\ 3^raj^gL/t„ ^^Srx;(7i^hL (decanted) , 

a[B;^7y— fktyt, igj§*3j;t;^Jg^. itzAne. 5 

5 g, ®!^(i2 2 QIC (m (dec ) ) . ;i,«ax (P«^ 
/-/P) =782nm (£=227, 000) Tfco 

lO 0 4 51 -fk-a-^lG 

2, 3, S-ND^'g^/u- (4-y^>>U;^y^/U) -IH - 

I, 1, 2 - 7^ ^yi'- 1 H — i:^y'i'>K-/i' (1 
8 4. 4 7g, 0. ss^/i/) Sr, 4-:/^':^ 
;^/Uh>'91. 8ml*SJ:T/o-^'>'U'>'6 0 0ml t 

4 4~1 4 SICT'?. 5BfP^5!)DfiU:fco tffcttfc 
iitfe/iSA^ofc^iK^^7 O'ClC^illL. <^^^T•T^r^V2 
0 0ml «rJP^Tfir«?b, JfSS^kSr^Eby'Co 1 St^tc}^ 

Tir hyT-2S^7U— fkLfc. «ia • <tKi: 

II. 11^2 2 2'C(D||4i8ii£l 9 3. 1 0 gTfooyh. 
[0 0 4 6] ■fk-a-il^H 

^k-g-i^G (1 7 1 g, 0. 0 . -fk^i^C (8 6 

g, 0. 25^/1') , ioJ;t;?v?^^/^^^^>'^AT5 K2 0 
0 0ml ^m-^ L/c„ ^Tkg^gf (100ml) ^riPx. 
fCo ^l$T(D?l-a-i^(c h y 31 ^/UT 5 7 5 . 5 g 
(0. 7 5^/U) ^&*P;tfco r(D®-g-^i&)^Egg<*Pfl!i 

u 8 3~9 o'co^lc6^^■pfl«^^lx.'iv^^ra#t^^L 

^'/I^S 0 0 Cm 1 cf (-av^fc'o ^ro^S-g-il^^J^iPL, 

I|X»f4 1 7 3 . 1 0 g , ia^ll 2 4 1 "C. A.«x 
(y^'Z— /U-) =845nm (£=250, 00 0) T' 
fcofc, Sfei^O^ 2 # S WlRHii) (second crop of dy 
e) McVi(DSfSt^'^/i^^<^ (initial ethyl aceta 
te quench) «r-«»cSUT|HHtZLfc (.4. 7 5 g) » 
ia^f42 4 9'C, (^^/— /I') =8 4 5nm so 
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(£=2 8 9, 0 0 0) Xhr>1t, 

[0 0 4 7] •fk-g-l^ I 
it-^l^E (1. 7 2g. 0. 0 1 ^/U) . 6-;^>'l'*- 
1- (4-;^yu*y^yu) -2, 3, 3-M;^5^>'1'- 

j4»e)ffj|g<?3NKX- 1 6 3 2. 8. 2 7 g. 0. 0 2* 

/U) , fciO^S^gSS Om 1 ^^S^tfdo m:^mm (7m 

1) ^inx., *v^T•iE7KS^^■:>-^y '^'■i^4. ig (o. 

/u3 0 Om 1 tftca^, -^JjcSbfc:. ^iKSrr^v h 
9. 2 0g. Bt^H3 5 ot:jji± ossot:) , X 

^ i/i'/ —/I') =821nm (£=226, 00 
0) t?feofe. 
[0 0 4 8] it-^mj 
-fk-g-i^E (2. 16g, 0. 0125-^e/U) , 5-:^JU 
/f:-l- (4-;^/l'*7'9^>'W) -2, 3, 3-H)p<f- 

juyc^h'i'^^^j^' i^f-p^m. (B*4S3tfe5iitt*»e>mjs 

CDNKX-1 6 5 3, 9. 3 8 g. 0. 0 2 5*/U) , 

io^Xm^3 Om 1 t:m^Ltz. m^i^mSt (7m D St 
*PX.^•^>:V^T•i^;^<fi^^■^-h y !?A4. Ig (0. 0 5* 
yu) 5rJPx.fc. :i(DU-^!^^DmL. 2 0^mM^U 

5=-/H 5 0 m 1 y ]) — fkbfco Jtii • 

11X4(41 3. 5 5 g, m^^i2 9 8^: {.T^ (dec 

) ) > (pt^fy— /W) =7 8 9nm (£ = 19 

7, 0 0 0) T-feofc, 

[0 0 4 9] {k-g-i^K 
■fk-g-i^C (4. 3g, 0. 0 125*/W) , 5-;«.>'l'Jl^ 
-1- (4-;^/W^>^f'/W) -2, 3, 3-hy^^>'l' 

NKX-1653, 9. 38g. 0. 02 S^/l') , *d 
J;T7v?yg^/'U'7jN>'WAT? K6 Om 1 ^^i-g-Lfc. ^tKS? 
K (6. 6ml) ^rJPX.. ii>:V^T'H)3i^/WT5 V5. 
6g (0. 0 5 5*/l') i:Mx.1to 
4. 5l$raaj$Lfc, SJ£:iS-g-ifeS:«jit> ffi^SrKSf 
:t5^;U2 0 0ml ^'(cav^fc^ '>Jfe< i: t 1 ^Pfl«# 

7 y— fkbfco jSja*5j;t;5^js^. iiz»ni 1.91 

g. gll^lil 5 4~1 8 7'C, A.«x (;^^'y-/W) = 
811nm(£=2 5 1, 0 0 0) T?3bofco 
[0 0 5 0] {k-g-feL 
^{k3-^5^/W- 2-;'5^/U'<:^:/^7y y (31 
5" • ^^:/y a • -y-^X (H. W. Sands ) *^P)ftflSO 1 1 
003, 2. 44g, 0. 008 */l') , it-^^C 

(1. 3 8g, 0. 0 4*/i') , *jJ:U5.:^y^/w;j>/uA 




(10) 



7 5 K3 Om 1 ^r^B-g-Lfc. M;!Kft®? (2. 0ml) 4r 

imts d:\^^-r^V^J:^^ji^7^yi. 2g (o. 012^ 

1. 8 0g, i6^f±2 2 2t:, l«x {/ify~M = 

8 0 7 nm(E=1 9 6, 000)T'feo^, 
[0 0 5 1] it^l^M 

-4. 5-:3g-y:a^»y 10 

(3-Ty/WT5/) ^/'=¥f-y -i^i^ (16. 48 
g ) ^i^Mm 4 0 m 1 t 2 f^P^ilSS Lfco 
^W^< K)Sii-g-#lSr8K$T^i^3i^yW3i-7^/U3 0 0 

hn^iX':^~y'/^t^\mnWL1t, I(X1:»412. 6 
3 g . Si^(4 1 5 S'CT'fcofco 

[0 0 5 2] it-^I^N 
it^^M (17. 4 6g, 0. 04^/W) , it^mc 20 

(6. 8 8g. 0. 0 2%/U) , *3j;05i^^^/WJi^/U.i. 
T 5 K 2 0 0 m 1 Sriii-g-Lfc. ^tKK®? (10. 4 m 
I) SrAPx.. i^V^T- M;:t5^/UT5 V6. Og (0. 0 
e^/i') SrJDx.fc„ r(DiE-g-'^4r^iaT'4. 5^ra%# 
-tiX75»e>ffiiiLfc, «»KS:7k2 0 0 0mlfpt::a 

n:^y])-itL. mmL. ^m^r. 14. sigroitz 

anito Ml^it 165~173'C. (1 %g^^ 

//^y—Jl-) =8 4 6 nm (£ = 1 6 5, 0 0 0) t? 
iiolto 30 

[0 0 5 3] mm[:-^^m(D'^0. 

D-2 3<Dm7^tSXXfX^ Ut8i ioiT/ F^ij 

lfe^s^D-2 4~D-2 6ro«it*jJ:rj«i.« Sr r^k 
9j *5j;t;? rs2j I::, m^D- 2 7 (om^^iiXfx 
^ r^kioj (c, ^(^\zmnD-2 8(Dmmisxxf 

X,^ Rtl ij ^c^:^^^•^^:^-r. ^ifc. rgij *3 
ii/ ra2j ic*3v>T, r*j (±2^:^^— r/uil§-g-. 
r**j 1 ryuig-g-Sr^f o 
IJ iSiUf rS2j (DYOfflJ<73«igf4±^U^ ^t5l 40 

[0 0 5 4] ^i|SfD- 1 

2. 5-v?p<yU;^7'h- 1. 3. 4 -^T v>T>'-/l' • 
~*yi>Ait (0. 4 5g. 0. 0 0 2^^/1') SrDMF 

(v'p'^/UJh/l'AT? K) 2 Om 1 iS-g-U/to -WiS 
'k<^\Zit^<^A^2. 48g (0. 0 0 4^-/l') JPx. 

*2 0 Om 1 tfilcavfc'o 6 0^m(OmWW.. rcDiS-g- 
i^Sr«igU iCimtyS:Sfei^Sr|S;«IU 2. 2 8gOSb*5^ 
Sr^fc. iS!,«ktt2 0 8*0. (^^'/-/l') =7 4 so 
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Inm (£=241, 000) , 813nm (£=20 
7, 0 0 0) T'feofco 
[0 0 5 51 

2-^yw*:/h fy 5:v?y (0. 3g, 0. 0027^ 

M ^DMF 1 Om 1 til-g-L^. ;itttC. h y ai^/P 
T5i^ (0. 2 7g, 0. 00 2 7*/U) SrJOxito - 
■fk^i^FSrl. Og (0. 00 13 

JtigL, ■ttvd»ib^#T<Og^^a^5^/U2 0 Om I "fJlca 

1. 0 8 g (73^i|S|-^#^„ 1^^(41 2 0~1 9 5"C 
(m (dec) ) , A-max (p'^y-/!^) =7 9 8 nm 
(£=1 7 0, 0 0 0) Tfoofco 
[0 0 5 6] ^!|£fD-3 

2-^>'y:^-dfi^i/-/U^:t-/l' (0. 6 g. 0. 0 0 
^DMF 1 Om 1 irjg-g-Lfco hy^i 
5^/1^7$ (0. 4g. 0. 0 0 4^/W) SrJDx.fCo - 
(Dii-g-il^lc^fefC, •ft-^tlFSrl. 5g (0. 0 0 2^ 

tvA»b«ilb, ffi#Troftgf:t^/W2 0 0ml 

T, 1. 4 3 g ro^i|s|-^#fco it;^i;m 9 5~2 0 St: 
(TK^ (dec ) ) . A.BX (.J'^'y-yl') =8 0 2 nm 
(£=2 0 7, 0 0 0) -vhoito 
[0 0 5 7] ^!|£fD-4 

4-Tir hT5 Kf';i-7a:/-/U (0. 6 7g. 0. 0 
0 4 •=&/W) SrDMF 1 0 m 1 t S-a- bfco tK 1 m 1 •^'(O 
TKg^-fk-^-hy 1>A (0. 3 2g, 0. 0 0 8^/U) i:M 
X.fco -roS^i^Wk-^ife J Sri. 9 1g (0. 00 2 
^yi') inxfc. ^M-e4 O^^^j^L. Sft^SrfTofCo 
RtCiS-a-'^SrjSML. •€:tvd>6)^«iT©S^gfe:J^^/i-2 0 

omitpt^av^^s!. imi^osm^. ^omit^tmm 

ltK*(i2. 5 4 g. a^f42 4 5~2 5 St:. ;L 
.Bx (;^^/-/'>) =801nm(£=128, 00 

0 0ml 4>(C!4VN/-c% 3mmm.w'^. itmm^mm\^x 

'Ol\SLML. »®f3i^VUT'!5fc)*L. ^ilSL-C. 0. 8 7 g 
«?3l|X»Sr#^. it;#iH2 7 2t: (m (dec ) ) . X 
nx ^ / — /W) =802nm (£ = 149, 00 
0) T-fcofc, 
[0 0 5 8] a^i|SfD-5 

2-p«>'U*y h fy (0. 45g, 0. 0 04^ 

M iSrDMF 1 Om 1 tiS-^L^o :itl,(c:, ;K0. 5g 
tt'WTKil'ft-?- h y (0. 16g^ 0. 004*/!') 
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xxj^^mm. ilx*«2. 1 2 g, ik^t4 3 1 o-c (Tl^ 
(dec ) ) , A.«x / -/W) = 8 0 3 n m ( £ = 

1 3 3, 0 0 0) X'holto 
[0 0 5 9] ^!|£|-D-6 

1 1 H-X h 7 >'^- 5 --5^:^— >'U • •)- 
hV^J^^ (0. 8g, 0. 0 0 4^/1') SrDMFlO 
m 1 t S-g- L^t. w <Dm^mUt'^¥s F Sr 1 . 5 g 

(0. 0 0 2^/1-) JDP^/co St&S-g-tiSr^taTM^r^ 
^«iL. ^tiA^ibiiiib, ^:(om«i^TroS^^J^^/^2 
0 0ml 'p}cm\>^tz.o 6 O^Kro^i^m. tWiii-g-i^lr 

«©U $£j^lUT, 1. 6 4 gff)lfei|SFSr#yS:o a^ttl 
8 0*C (m (dec) ) . l^a. (y^'y-ZW) =8 0 
6nm(£ = 1 6 9. 0 0 0) T'feofCo 
[0 0 6 0] ^!i4D-7 

4-^«'f->'l'-4H- 1, 2, 4- MJT'/— yl'-S-^ 
(0. 4 6 g. 0. 0 0 ^DMF 2 0m 

(0. 16g, 0. 0 04*/W) SrAD;tfco :L(r)m^^ 
-fL-^i^J Sri. 9ig (0. 0 0 2*yw) *D 

SritiSL, ^^^^»P)^^^T<^S^K^'3"/^2 0 Om 1 tic 

1. 7 5 g, ik^tt3 1 0"C (T^ (dec ) ) , A.«x 
(p*^'/— /V-) =8 0 9nm (£=8 4, 0 0 0) t?fc 

[0 0 6 11 8fei|SfD-8 

2 /V'^:^— (0. 6 1g, 0. 0 
0 4^yl') SrDMF 1 Om 1 tS-^U^. rtvfJl, tK 

0. Smll'OTKgf^k^J-hy l^A (0. 16g, 0. 0 
0 4^/1') irM^lt. rcDJS-g-tilc^fclc, {t:-g-tij<Sr 

1. 9ig (0. 0 0 2^/u) ^nix.;t„^aT*3. 5^ 

hWl^T<nmSk=^^/^ 2 0 0 m 1 4> Jcai^:fc*o 2 ^P^o 
^kbfc. ii8ii*JJ;T/l5;^^^, itzitti. 7 1 g. 

3 2 St; (m (dec) ) ^ X,^ (/^/-M =8 
09nm (£ = 148, 00 0) X'holta 

10 0 6 2] jfelS|-D-9 

3-75 y-5-p</u*7°f- 1, 2, 4-M;Ty— 
yu(0. 93g^ 0. 00 S^/U) SrDMF 2 dm 1 t 
iB-a-Lfc. r(7)ig-a-i^fc^i:-a-i^ASr2. 48g (0. 0 

0 4^/1') m^ito 3. 5mmm. sjcs-a^sraiia 

U ^:tv«»e>8H^T«)7K2 0 0ml m^B^^tio 6 0^^ 
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JSItT, 2. 3 6 gOS^ii£f^#^Co St^(i2 16U X 
,Bx (^ ^ / — >'!') =811nm(£ = 132, 00 
0) T'fcofeo 
[0 0 6 3] ^i|£FD-l 0 

4-T-fe hT5 Kf^^^a^y-zU (2. 6 8g. 0. 0 
le^yu) SrDMF 4 Cm 1 tiS-g-Lfco *2 
ml 4'«07KK^k:^hy ^7A0. 64 g (0. 0 1 6 ^■ 

10 4. 9 6 g (0. 0 0 S^/W) iDX-lto l^ra^^ Sit 
iS^l^S:.«igL. *tt*»P>m«iT«)*2 0 0ml <^'lca 

#l^l|X*L. ^^SLT. 6. 6 9 g(Dmkm%:nti. gt 
^f47 0~10 5t:. ;i.ax (;'^y-/^) =8 1 In 
m (£,= 1.7 2,. 0 00) X'h^lto 
[00 6 4] |fe!|S|-D-l 1 

1 1 H-x h7 /W- 5 /I' • i- 
VV^J^^ (0. 8 0g. 0. 0 0 4^/U) 5rDMF 1 
0 m 1 i: ZS^ Lfco ::.<oU^mKit't^ J Sr l . 9 1 g 

20 (0. 0 0 2^/1^) mA.1to '^WLX 2 7 f^mW^LXR 

gf3if-7U.2 0 Om 1 ^'icav^fc, 3^ra(0^#m> 

ts3:U^m^. JRftflo. 8 0g. iiiAfiSOOt: (T 
(dec ) ) . A.«x (;< ^ y-zu) = 8 1 3 nm ( £ 
= 1 9 6, 0 00) Xholto 
[0 0 6 5] ^i^D- 1 2 

2. 5-v?^>'U:*7°h- 1, 3, 4-f=-Tv^T/— >'^• 
~* y ^>i>.i^ (1. 8g, 0. 0 0 8^-/U) SrDMF 2 
30 0 m 1 i S-g- Lfco r ©S'^l^lC^b^i^AS: 2 . 4 8 g 

(0. 0 0 4^/u) m^tzo iB#p^^, 5)j;a^tiSrJi; 

jiL. ^tl/0^fc^#TC)7K2 0 Om 1 4" icav^fc'o 6 0 

«|b, 1.4 4 g<Ojfe<s^S:^;ft:. iK^I4 2 1 S^C. A. 
(;?< /I') =819nm(£=257, 00 

0) T-fcofcc 
[0 0 6 6] ^^D- 1 3 

2-^yW*7'Kfy ^v?^' (0. 9g. 0. 0 0 8^ 
M SrDMF 2 Om 1 tiS-^Lyt. :iixlc. *0. 3 2 
40 ml I'lO^gf^kTJ-hy f^AO. 32g (0. 008^ 

2. 48g (0. 0 0 4^/1^) ^D;tfc„ rcOr^jgO^lCi 

7 9 7 nm*»5) 8 19 n m'-^PPa^WlCv'^ h Lfc. 
K^SS-g^^rffiilL. ^tL*»e,^#TO;jc2 0 Om 1 '^' 
Jc:av>ff. 6 0 5J-p^©S«i^, rroiS-g-^Sr«i§L, itK 
«L^c3fel|£^S^I^:^SL. 2. 4 9 g c^S^llEl-Sr^fc. it^tt 

2 4 St:, X^ {/^/—M =8 19nm (£=2 
2 9, 0 0 0) T-foofc. 

[0 0 6 7] g^!|S|-D-l 4 
so 2-/J^':fjyh^>-/^ Xy-/—^^ (.1. 2g. 0. 0 
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0 SrDMF 2 om 1 tS-g^Lfco tK 

0. 3 2m\ ^(Dyi^mt^ hV ^M.O. 32g (0. 0 

^Ai:2. 48 g (0. 0 0 4^yu) JDxfCo ^O^^K 
7 9 7 nmi^h 8 14 n m^PfBlfi^tCi/^ h 

tt2 11'-2 15t:. l«ax =8 19n io 

m (f = 3 8, 0 0 0) T'fcofco 
[0 0 6 8] g^14D- 1 5 

4-p^5^yu-4H- 1, 2, 4- h y ry— ^1^-3-^ 

yu .(0. 9 2g. 0. OOS^yU) 5rDMF2 0m 

1 tS'g'Lfco :iiXfl. h]):^^JUTi> (0. 8 1 
g. 0. 0 0 8^yu) SriPxfcc 

it^^A^2, 48 g (0. 0 0 4^/1^) JP;if::o 5 0 

ml ^'^cav^fCo 6 0 5>F^<7^mj^^. :iOig'g^^SrJl3i 
LAco ^^i^SrflX^U $£i*UT. 2. 5 2 gt^SfeJlsi-Sr 20 
^yto iK^ttl 4 9-1 6 5t:. ^.ax (T^^^y-yi-) 
= 8 2 2nm (e =2 2 6, 00 0)T*fco;to 
[0 0 6 9] ^jtSfP- 1 6 

2-;^/U;<;y ht*y ^v^^' (0. 3.4g. 0. 0 0 3^ 
/I/) SrDMF 1 Om 1 tiS-g^Lfco r (^iS-g^ifet;! h y 
f^yi^T^^^O. 30 g (0. 0 0 3^/U) SrSnx-fCo & 

< jg-a^ {t:'a^^D (0. 9ig. 0. 001^ 

iSL. . ^tb:6^ib^J^TOg^®^a:^/l.2 0 Om 1 ^ICffVN 
fCo 1 2 05>Fa<7)tS^$^. wOS-g^ife^iljgLycio 30 

T. 0. 7 6 g (D^)fSf^#fco St>^Hl3 4~14 5 
;imax (7«i$^y-/^) =8 2 3 nni (f=2 2 0, 
0 0 0) T*&ofc. 
[0 0 7 01 ^iN-D-l 7 

4-T'fe hT^ K^:^7:ny-/U (0. 6 7 g, 0. 0 
0 4^/U) 5:DMF 1 Om I t^a-g^L/Cc rtttt. h ]) 
:^^Jl^T^> (0. 4 04 g, 0. 0 0 4 ^/u) S:iD;t 
yto roiS-g^tH-^t)!-. i\L^m^Vi2, 35 g (0. 
0 0 2^yu) JP;^fCo SfiT*4 0 3^P«1^*^ bTSlSJSrfT 40 

ftfil^s iRfifti. 3 0g. ii^Sfis 10^. A«ax 

=823nm(f = 164, 00 0) 
[0 0 7 1] ^)|S|-D- 1 8 

2 — (3 0, 2 g. 0. 0 
2e/U) S:>^p<^/U>f;/U-6.T5 K (DMF) 5 0 0ml 




it#M5p7-l 5 0 0 5 6 

22 



8. Og (0. (Dmmi:Mx.tzo rtoii-g^i^ic 

^bl-s '(k^i^Ai^6 2g (0. l^yi^) mx^fCo ^(D 
^ISOP^lRl^. 7 9 7 nm*^?>8 2 3 nm-^PWe^t-i^ 

ooomi^fmav^fc'o 6 o^m(Dmw^^s 

jU2 0 0m \ teo^mmWL. igjgL. m^L. 4 

9. 3 1 g(7)^sm-^^ffco a^til 3 9-1 4 It:. A. 
max {/^ / ^/^) =825nm(£=211, 00 
0) T-feofco 

[0 0 7 2] ^^D- 1 9 

2-7^/l-::^7 7'h-<W^rv'— /l^ (1, 34g. 0. 0 
OS^yW) ^DMF 2 Om 1 iS-g^Lfco cni-, tK 

0. 3 2ml 4i(7);?|^^^t-;hj.i; F^AO. 3 2 g (0. 0 

0 8^yu) (O^^SrJn^fco :i<om^m\^^h{c. it^ 

^ASr2. 48 g (0. 0 0 4^/U) Jnx.fco 1 

SJSiS-g^tl^Miglt. ^tlf)^hmWT(DyK2 0 Om 

mn^uML. nmLx. 3. 1 2g^#fco 

(17 0 — 8 5t:. Xmx (^^^y-'/U) =8 2 5 nm 
(£ = 1 8 3, 00 0) Tfcoyto 
[0 0 7 3] ^)|SfD-2 0 

7K?P^ (1- llg. 0. 008 ^yu) SrDMF 2 0m 

1 tm^Lito :i(D&^m\Ut^^Ai:2. 48 g 

(0. 0 0 4^^1-) ^JPx.fco 2. 5^Fsm. Rl^i^S-g^^ 
^JliiiL. *ix;6>tiii^T07k2 0 0ml ^{zm^tz, 

^J^LT. 2. 6 7gO^»=^#fco roa^Jisf 

UT. 2. 4 4g^#fCo iSi^^fll 2 5- I 4 4t:. X 
oax (^^y— v'U) =828nm (f = 196. 00 
0) VhotZo 
[0 0 7 4] ^^D-2 1 
it-^^A (1. 2 4g. 0. 0 0 2^/U) Srv>;^^yUjJ^ 
/UAT^ K (DMF) 10ml ^(D l-y:iLZZ,;V- 1 H 
~x h7/'~/l--5"-^;^--/W- -^hy 'J^A:^ (0. 7 
5 2g. 0. 0 0 4^/U) t&^\^fz, :L(Dm^^W^ 
(1, 7 9 7 nm*^fc8 3 0 nm-^^^fi^JlC v':7 h LfCo 
SlJ^ig^^^SrJSiSL. ^:Jx*^e>^-T->'U2 0 Om I cf^f- 

1. 1 0 gO&fe^fiSrltZ^Lfco iK-^Cttl 3 3-1 4 
0*C. Inax (p^^^y-yl^) =829nm (f = 19 
7, 0 0 0) XhotZo 

[0 0 7 5] ^i|SfD-2 2 
it-^^A (2. 4 8g. 0. 0 0 4^yu) Sr. >?p^^/U 
K (DMF) 2 0ml ^(Ol~ (4- t Kn 
^v^:7ai-yu-- IH-x h^y'— /^-5-^:^— (O 




23 

RWO OB-1 20 9. 1. 5 5 g, 0. 008't 

rS-^Lfco rc0^fK(75l»ItX(4x 797nra7!i^P)829n 

it>i;ittv>yf, rroig-g^^S:2NFK^#L. JSiiiLyi:. 

iR^Lfc^fig^i^rT-fe icAtv. »j$L. MiiLT 

0. 7 7 g-£:#fc, ili,'Sk(41 9 71c. A..^ =8 2 9 n 
m(£=2 1 1, 0 0 0) T-foofCo T-fe h V-f-t^'jS 

ra^s^L. mmu 1. 5 5g<oxa 

J!)D©Sfe5|sf^f#^, fit/Sm 7 3~1 7 7t:, A.»x =8 
29nm (£=203. 00 0) Tfcofc, 
[0 0 7 6 1 ^:^D-2 3 

1 -y::L~^i— 1 H--r hyV— yu- 5-5^:^— • -f- 
hV <>J>>& (1. 6 g, 0. 0 0 SrDMF 1 0 

m I km^\.it. :i(Dm-^m\cit^mD(D i . 4 7 g 
(0. oo2^-/w) ^m^fto KiJ;(4^r^6<jT-fcofc. 

om 1 eoi^rao^i^m, roiS-g-ifeSriR 

ilL. ^mi-r. 0.5 0 g(DSfe!|E|-S:t#fc<, it^fl 1 8 
5t: (m (dec) ) , Xm^ i/i'y-Jl') =8 3 8 
nm (£=164, 000) X'h^it, 
[0 0 7 7] jfe^|S^D-2 4 

2-^yl'*y ht!"!; 5-:^:^ (O. 45g, 0. 004* 
M 5rDMF 1 Om 1 tiS-^byto r.ix(C, ;^C0. 5g 
tf'iT^TkgE'fk-^- (0. 16g. 0. 0 0 4*>'l') 
i:m^1to rOiS-g-i^lCit-a-i^I ^Sr2. Ig (0. 0 0 

2 0 0ml '^{cm^tc, -^mwm. ^(Dm^mi:um 

Jt^x lR»<i2. 1 8 g. ^^i45 3 5 Ot:y,± (>3 5 
0*C (T^ (dec ) ) , a.«>. U^'J-^l') =8 3 4. 
nm (£=1 9 9, 0 0 0) Tfeofc, 
[0 0 7 8] ^)|£|-D-2 5 

2, 5-v?^/l^i77'h-l, 3, 4-^Tv^T>'— /^• 
~;&!J'^'i^:^ (0. 2 3g. 0. OOl^-zl') SrDMF 
2 0m \ tm^Ltz. :L<r>m^m\^it^i-%:2. 10 
g (0. 0 0 2^/U) iBTLtL, Sl^raSW^L 



(13) #88^ 7-1 5 00 5 6 

^ 24 

TS^£;Srm\ 1 m 1 '^(OH^mVC'T h y A 

0. 3 3 g ^JP;tfco }S-g-#l^^?aT- 1 ePtPaWl^t. 
^4x;0^?3j|iiUjt, Ji?S^«#T£73i^gf:t 5^/1^2 0 Om 

1 tficav^fco 2^f^<Dm^wt.. z(DWL-^<^^m^\^. 

»f42. 1 5 g, ia-^tt3 0 It; (T^ (dec ) ) . X 
MX (;^^'y— /I') =8 36nm (£=234. 00 
0) . 7 6 5 nm (£=1 34, 0 0 0) X'holto 
[0 0 7 91 ^i|S|-D-2 6 
10 1 1 H-x h?/— >'!'- 5 • 
h y iJ'Aite (0. 8 g. 0. 0 0 4*/l') SrDMF 1 0 
ml til-a-Lfco wWrS-g-i^fCfk-g-ifeiHroO. 9 1 g 
(0. OOl^yU") SrJD;tfc, RtSliPP^fi^jT-foofco 

omi 4'^-av^ffo 6 o^fsotftwm. ^(Dm^^micm 

jgL, ^i^LT. 0. 5 5 gro^iiSf^#fco mM.(±2 8 
St. A.»ax (^'c?/— >'V') =879nm (£ = 25 
2, 0 0 0) Vh-otZo 
20 [0 0 8 01 ^5|£|-D-2 7 

1 1 H-X hy-Z—A — 5 • 

K y (0. 4 g, 0. 0 0 2^/1') 5rDMF 1 0 

mltiS-g-Lfco :i<7Dji-g-tllC{t:^t)L$:0. 6g 

(0. 00 0 9 9^/u) m^tz, Mux-et^^mw^. 

;^9y-'ftL. «iau $fc«IL-C. 0. 4 8e<Dmni: 
ntZo B^^t 233-234 "C. A„Mx ^ / --'I') 
= 844nm (£=209, 000) "Cfcofc. 
[00 8 11 aSi^D-2 8 
30 1-73:— /I'-lH-x y^-5-'f•:^-— /I" 

h y •J'AiS (0. 4 2 g. 0. 0 0 2^/V') ^DMF 1 
0ml tJi-g-Lfc. rcD^S-^i^tC-ft^^N^O. 78 g 

(0. ooi^/u) mz.1t, m.m.xi. emmmwrn. 

2 0 0mltfl::a^, 3l^raai^U ■?:^X!&»t>«i©L. 
?£jSbT, 0. 6 9 g (0§^*^S:#fc<, ia!.^(4 13 8-1 
4 31C (TP^ (dec) ) > (l%glF^/^^/- 
/U)=874nm(£=121, 00 0) Xhotz, 

[0 0 8 2] 
40 [{1:8] 
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[0 0 8 3] 1^1] 



DYE 
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n 
















(exl0*5) 


D-1 


H 


CH3 


BMTD 


CF3SO3- 
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741 (241) 








.(2:ir 






813(2.07i 


D-2 


H 


(CH2)4S03- 


PYR 


(EtsNH*) 


3 


798(1.69) 


D-3 


H 


(CH2)4S03' 


MBO 




3 


802 (2.07) 




SO3- 


(CH2)4S03- 


SAP 


3Na+ 


3 


802(1.49) 


D-5 


S03- 


(CH2)4S03" 


PYR 


3Na+ 


3 


803(1.33) 




H 


{CH2)4S03- 


PMT 


Na+ 


3 


806 (1.69) 


0-7 


soy 


{CH2)4S03- 


MTT 


3Na-^ 


3 


809(0.83) 




SOy 


(CH2)4S03" 


MBO 


3Na+ 


3 


809(1.48) 


D-9 


K 


CH3 


AMT 


CF3SQ3- 


2 


811(1.31) 


MO 


H 


CH3 


SAR 


CF3SO3- 


2 


811(1.71) 


D-11 


SOy 


(CH2)4S03- 


PMT 


3Na+ 


3 


813(1.96) 


M2 


K 


CH3 


BMTD 


CF3S03- 


2 


819(157) 








(1:ir 








D-13 


H 


CH3 


PYR 


CF3SO3- 


2 


819(2.29) 


D-14 


H 


CH3 


MBi 


CF3SO3- 


2 


819(0.38) 


D-15 


H 


CH3 


MTT 


CF3SO3- 


2 


823(2.18) 


D-16 


H 


(CH2)4S03- 


PYR 




2 


823(2.19) 


D-17 


SO3- 


(CH2)4S03- 


SAR 


3K* 


2 


823(1.64) 


D-18 


H 


CH3 


MBO 


CF3SO3- 


2 


825(2.11) 


D-19 


H 


CH3 


MBT 


CF3SO3- 


2 


825(1.83) 


D-20 


H 


CH3 


MMTE 


CF3SO3- 


2 


826(1.96) 


D-21 


H 


CH3 


PMT 


CF3S03- 


2 


829(1.97) 


D-22 


H 


CH3 


HPMT 


CF3SO3' 


2 


829(211) 


D-23 


H 


(CH2)4S03- 


PMT 




2 


838(1.64) 
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so [^2] 
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(15) 






2S 


DYE 


X 


R 


Y 


z 






D-24 


SQg- 




PYR 


3Na* 


3 


834(2.00) 


D-25 


SO3- 




BMTO 


3Na+ 


3 


836 (2.34) 








{2:ir 






736(1.33) 


D-25 


H 


(CH2)4S£^- 


PMT 


Na* 


2 


879(2.62) 



iKp|«¥7-l 500 5 6 



[0 0 8 6] ({klO] 




— CH=3^ 




D-27 Xmax = 844 nm (e = 209.000) 



10 0 8 71 



[^k 1 1 1 



CHrCHj 




CH=CH. 



CH— CH 



OTs" 




D-28 Xmax = 874 nm (e = 1 21 .000) 



[0 0 8 8] 

mmm\ 



olution ) (OI^M 



40 nm-^7'f-^y^:^^\z.^^m (cold soaking) ^ 

[9^% (antihalation backing s $-frSo 

[0 0 8 9] 

^^•fya^ i 900 g 

n^-^y^iy 200 g 

5%jKy p'^'^' y u~ K t*— X 50 g 

3 NBSBfe 1 0 g 

V7^h> (Triton, S^iSiSI) X-2 0 0 



(16) 



7-1500 5 6 



29 



30 



I) HB7 

) F C - 1 2 9 



( 2 8 %) (3.;^:;i-i/*-/<^' KttO^^) 
C5 1 6 . 5 %7K^ffi 
^'✓'y•r/^ (Lensodel, S 

^/Uri-^ y K (Fluorad . 

(3M*t<oraS) ©10 
:t^y/— /H^y K5 3 6 f-^- (Oxonol Red 536 Pina ) 

(y — x/l' • x • /^— • 31— • -y— (Riedel de 
Haen A.G. ) WSS^K^) <0 1 0%7K)tfK 

5!);l-. TKf 7%if7f-^Sr#tf±ia(Dj; 5(-^K$tvfc 
^*^jK«r, TUT^ (Alles ) (D*ffli|fW|g2. 7 7 
9, 6 8 4-§-(;iM^$tL5J;5(::iiai;::T^t) Lit (su 
bbed) 0. 0 0.7-1' >"5^«?7K!;3:^U>'X^7^ h 



1 0 0 g 



2 g 



8 g 



2 5 g 
5 0 g 
2 5 0 g^JlT 

[00 9 0] r.<o J; 5 nc./^ 3 :xESii:ai-*5ft 

fc\ JtKlk-g-i^L, C-l*Sj;U5C-2Sr-?:ix€tv r{b 
1 2j . r{ti 3j isivf- r-fki 4j tc^-fo 

[0 0 9 1] 

[as] 







(Dig/m») 












780nn 


820nin 


SaOrun 


F 


797 


3Z7 


0.643 


0.544 


0.425 


0.38 


D-2 


811 


33.2 


0.561 


0.345 


0.53 


0.425 


D-3 


818 


33.8 


0.571 


033 


0.565 


0^ 


D-6 


825 


34 


0.500 


0.29 


0.50 


0.466 


D 


823 


23.9 


0.535 


0.245 


0.532 


0.516 


0-16 


848 


24.5 


0.44 


0.205 


0.298 


0.357 


J 


806 


33.8 


0.573 


0.37 


0.427 


0.267 


D-5 


819 


34 


0.400 


0.165 


0.397 


0.385 


D-7 


824 


50 


0.518 


0.265 


0.511 


O.504 




826 


35 


0.40 


0.20 


0.4 


0.4 


D-11 


827 


26.2 


0.339 


0.157 


0.326 


0.337 


K 


827 


34 


0.51 


0.233 


0.495 


0.505 


C-1 


824 


21 


0.476 


0.257 


0.474 


0.456 


1 


838 


34 


0,515 


0.255 


0.423 


0.49 


D-24 


853 


33.9 


0.383 


0.175 


0.255 


0.295 


0-25 


856 


34 


ai95 


0.157 


0.141 


0.157 


D-26 


8B5 


16.7 


0.235 


0.12 


0.128 


0.131 


C.2 


839 


34 


0.284 


0.123 


0.237 


0.268 


I 


705 


93.8 


0.19a 


0.139 


0.0725 


0.O54 



[0 0 9 2] 
Utl 2] 



50 






ifcIS C-2 



1 0 0 9 5 J mmmit. ^^mmnmnm^m^oitmt 

fi, 8 2 0*5j;t;^8 3 0 ntnT-B^-r?) U— 
10 0 9 6] Illi^2 



fc„ •r3.7K>'MDS^?S*5j;U^MF:£*iS (Du Pont MD 
developer and MF fixer ) tf-T'S 4^:, 9 0^7 ^JV' 
ASriaa-f-S (processing) rite J; 5, ^iO-atfSS 

(post processingstain ) JCOV">T#7-c/Ui>,SrK^ 
Ltzo m^^nW^ (residual dye stain) (4. ?D«3t 
^i^^ (fresh optical density ) iCMir^''<—±> h 

X'<D 3 Bm<Dm'M^it (acceleratedaging ) ^(7D3fc^ 

1-5. 
[0 0 9 71 



(18) 



#Bi¥7- 1 5 0 0 5 6 



33 



34 





1 art i 

(nm) 








r 


797 


0.643 


58 


95 


r\ o 


Oil 


0.561 


24 


95 


U-j 


OlD 


0.571 


Off 

36 


91 


U-b 


819 


0.5 


39 


97 


U 


823 


0.535 


46 


53 




DilO 


n AM 

0.44 


17 


75 


J 


ou4 


0.57 


rt 
9 


B9 


U-D 


01 9 


0.408 


12 


96 


Pi 7 




0.5 10 


11 


104 


U-l 1 




n 'Sin 
0.339 


40 
16 


105 


r\ a 

u-a 


824 


0.4 


15 


100 


1/ 
K 


827 


0.51 


15 


46 


C-1 


824 


0.476 


72 


86 


1 


838 


O^SIS 


50 


108 


D-24 


853 


0.383 


32 


104 


0^25 


854 


0.195 


46 


101 


0-26 


698 


0.12 


45 


60 


C-2 


639 


0.234 


63 


102 



[0 0 9 8] mmm{±. it^f^FidXUD\:im^X. * 
[0 0 9 9] 



[^glffiiE 1 1 

miEM^ms^] 0 0 15 

[00 15] mmmi t\^^ommn. M.i^m\at. ^ 

Jl. ^I^StH. m*S^t-5--6 0j?>i^S:^ti>S^1S 
ISSrW5o R3 tt. C. N. O. SisXXJ^S ei)^hfJ:i) 

/K 5-7:t^/U^T/-/K 4. 5-v^^^/U^T/ 
— /U. 4, 5 - 7111^/1^^ T-y—/K 4- (2-^:31 

^v-^/^Ty^^-y^K 6 -ij^ o p^>^y'^Ty'— /u-. 7- 



V/^T>^-/K 4 -:7ain/u-<>-/^Ty'— yu. 5- 
yai:=i/u-<^^:/^r>^-/^. 4-^ h=^i/-<:y/^T>/ 

y^ry-^K 5, 6-^?^^ h:^ri/--<yy5^Ty-yK 

5, 6-v^;^-^v^^^l/>^:/y^Ty-yK 5-1: K 
ndri/^>^y^Ty— yK 6 - fc =3rv^^>y f-T y 
— /u^O^^^y^ry— yi-^ ; -^-^^ H Cl. 

2] f-ry^-yw [2, 1] f-ry-yK 5-/ 
[2, 1] ^TV—)v. ^-:^V^^y'fy 
l> [2, 1] ^Ty--yK 8-;^ h^v/'?-^ h [1, 

2] ^ry-yK 7-7« h^i^-:^:7 h [i. 2] ^ry 

-yu^<D*^-7 h^ry-yu^ 4' h^rix 

^r^yr/ -7' . 6' , 4, 5 -^Ty-yu^(75^ 
T-^-^^-ry-7' , 6' , 4, S-f-ry-yi-^ ; 0«x. 
tf. 4-7«^y^:^=^f'y--yK 5-7«^yu:*-^i^y- 
yK 4-7icn/U;i-^rf-y— yK 4. =iL=:-/}^yi- 
:^i^y— yK 4-:I^^y^:t=^1^y— yK 4. 5->^7^f- 




f-v^-^K 5, 6-i:^/^/i^^>:/:t^^y-Ji^. 4. 

5 h:^i/-<://:^:5rify^-/U. 5- 
^ D DX::/:/;f:3rf-V'->'W. 6 ^=^v^-<:/y:^=^f- 
Mx.tt\ [1. 2] ;J-^f->^-/K K [2. 

2] iru-:^/— h [2, 1] ±i^^y^—/u^(D 

/y>'. s-T^^^yu^y y 6-^n p:^/y>', 8 

-:^ppar/y:x. 6-p<h^V^yy>. 6-:3ih:^ 

^/V>m<0 2-^/V>'^. ;mx.\t. ^/V l^s 6- 
7« h:3rv/^/ y 7 h^-y^y V 
^^^yyv-. 8 -p^^/u^/ y ^^0 4-=^/ y ; M 
x.«. y^/y 3. 4-i^fc Kp>ry=3^/y 
(oi— <y:3e/ y -<y:3?^y y >'^o3- 

/u-^to-^r/v^^f ^tJ^y-yu^ ;«?tjx.«. 3, 3-v^p<^ 
/u-Y:/Ky>'. 3, 3, 5- by ^^/u^vKu^>'. 
3. 3, 7- by ^^/U^^^KU^^'^OS, 3-i^T 
)V^?V>(:yY\y:z.:y%'^^\^\t, fc'y>^y, 5 - 7« ^/U 
ey v^>-^0 2-t:°y v^^-^. iSctI/. 0iJx.tf. t°yv^ 
>-^(7)4-fy v^^-S 3, 3->^7«^/i--<V 

:/ [e] >f y K-yV^0 3. S-v^T/l^^^yl-^^^/ 
[e] ^rv-K-y^^ ; 1 -:7:iin/ux hyy^- 

/K 1 -y /^y'l^^^^r h^y^— /^-^ ; 

tf, 1 -:7:3i^yi/h y ry-/!^. i-y^/i^hyry- 
)\^^<n> h y T y-/u» ; t^J;tn\ bi- y ^ y ^ 

i:^^^* ; 1, 3, 4-^Tv^Ty-/^^(^^T 

v^T y->'U^ 5) ?t 5 mt^ ?>igim 5o 
[#l^M]E2l 

Iffi]E*f^3Sg«l 00 16 




#W¥7- 15 0 0 5 6 



[00 16] R3 ^\7L\i. ^r-/-)^. A-^'fjV 
f-T/— 4-:7:ii::i/U^Ty'-/^. 5-p<^>'U^T 

y— /u. 5 -^ai^yu^ry— 4, 5-v>y^yi-f- 
v'K 4, 5 -v^:7iii::^/U^7y— /l^. 4- (2- 

-f^:L^)v) -^ry^/u^o^ry-zu^ ;e^Jxtt\ 

i^Vf^rV-'ji^s 4-^^np^:^y^Ty— yK S-:^^ 

p p^^-y^ry^-y^. 6 p p^^y^Ty^-yu. 
7 p n-oy^ry— yK 4-7«^y^-<>^y^Ty 

— yu, 5-7«f'/^^>'yf^Ty— 6-7«^y^-<:/y 

^ry—/K 5 -:/p^^>^y^Ty— /i^. 6-yp^ 
^yyf-ry— 4-:7 3inyL/^:/y^7y-yK 5 
-:7 3i:=:/w^:/y^Ty^/K 4-p« h^i/^:yy=^7 
y-yu. 5-;^ h^^iz-o-y^ry-yw. e-^h^^iy 
^y^^f-r^Z—ji^^ 5-3— K'^:/y^Ty—y^. 6- 
3— K^yy^ry— yK 4-3: h^rv^^^^y^^-ry- 
yu^ 5-^ h^v^^^^y^-ry-yK xhytKP-^V 

y^ry-yK 5. e-c/y h^v^-o^y^ry-yK 

5, B-v^;^-:^^^^ ^u^^-oyf-ry-yK 5-bK 

p^^v'-oy^^ry-yK 6-t Kp^^/^^y^ry 

-yw^O-<i^y^Ty-yw^ ;«?!lx.«. -<yy;d-*f-y 
— yK 5 -i^ P p^>^y:^-=^1^y--yK 5-y^yU^^/ 
y;^-=^i^y-yK 5 -:7:nn/u-<:/y:^drf^y-yK 6 
-pi^yu^vy:*-^*y-y— yK 5, 6-i/y^yu^yy 
it-^^^f-y-yK 4, 5->^y^yu-<>'y3^:^-y-y-yK 

:t^f-y-y^. S-i^pp-^^^y^^f-y-yK 
V^y^yy:!^^^^—^^. 5 KP^'>-<yy:^=^ 

•y-y— yK 6 -fc Kp^v^-<>^y^^i^y— y^^<?:>^y 

y:^drf-y-yU5S ; Mxfi. 1. z -i^=^=f'/\^^y:/ ^ 
^iJ^y-yK 1 -^f^y^-3-:7j:.n/u^>-y^ ^^^y 

^/U^O-<>^y^ ^ ^y-yu^ ; 0»Jx.{i\ 1 -:7:cnyl. 
yu^;«^J;ttt\ 1 -:7ai^yw h y zy-yK l-^f-yu 

V y ry-yi-^to h y ry-y^s ; m^\t. ey $ 
^ot'y 5i;;^>'^ ; Mx.ff. i, 3, 4-^r>^Ty- 

[ffilEMfe^e^l 00 17 

[00 17] ^rT\ rryui^y^j tv^5fflmn. 

5 6 *si i b fi^mm 1 

0mS«rSi-t<7)i:LTffiVNtnSo w:lT•fflV^P>J^5 
— *yW7K^i/yK t Kp^v-, /^p^:/^ -OL 



(20) #B85p7-i 500 5 6 



mmn. *>'U4?^v'/k t 

Ko:3^->, /NO^r'i^, -OL (fcfcL. Ltt. mmW."?- 
V>0i|tL.TH. ^i^/K t^'yv'V, fy^v^i^, f7 

i^:^, isit^f y^i'vfi^^Sr^tfsrtiSs-cts. rjf 
#!^10MSj i:v^5fflS(4. ^S^^i OMSSrJi^EKI- 

Sriei", ;Rr«:«sJt LTtt. =^/yv, i-7^u>. 79 

1^5*fc{46MSj i:V^9fflm^4^ S^S (aliphatic ri 
ng) i:W^^i-^i^!ti^^^m'Sc(05iimc. N, OtJitJ'S 
Srif-r, *ft:«»Ji: LT(4. v^^'o-O^'i^, D^y 

oy:^, fnyv?i^. kf^yi^:^, i^^7i^v^S:^tf 

miEM^J^S^] 0044 

[0044] ^t-^^F 
it'^^E (2. 16g. 0. 0125^yU) , -ft-g-^B 
(7. 3 8g, 0. 0 2 5*yu) , t5j;T/i^iK3 Om I 

SrS-g-Lfco MTi^mM (7ml) SrJDx, ?>:i^T-iS7Ki^ 
h y 2 . 05 g (0. 0 2 ^M:L-fto 

nim. ffiisuyb, mmi:^m^^/^3 o om i 

3^ra»tab^. ^^Stt'^^^NL (decanted) . 

SS^^y—fkLfco itii*3j;0e;Ji^, iiX*(16. 5 
5 g , it^tt 2 2 O'C ( j><S (dec, decompositio 
lO ) » il«x (P<^'/— /I') =7 8 2nm (£=2 2 
7, 0 0 0) T'fcofc, 

imjEMMtms^] 0 04 8 



[0 0 4 8] ^t-^mj 

it-^tiOE (2. 16g, 0. 0 125^/1') . 5-;^/^ 
(4-7/U/f:7'5^/U) -2, 3. 3-hy;<^ 
yW^VKw^^^'A • (0:*:iS3tfe3^lt-6»6ffT|5 
roNKX-1 6 5 3, 9. 3 8 g. 0. 0 2 5^/1^) . 
id XXmi^S 0ml i:m'^LtZo MtKKK (7ml) 5: 
*BX., JJ:^^T-«7Kg^gf^ h y '^•^4. Ig (0. 05* 
yu) SriDx-fco rroS-a-fe^JPf^b. 2 05>rail«SL. 

=f-)v 15 0ml ^\zM^ 7 y —ft: L.fco itil • 
llXl;(4 13. S 5 g V P-^tt 29 8^. (^ (dec 

) ) . (pt^'y-/U) =7 8 9 nm (t = 1 9 

7. 0 0 0) -Cfcofc, 

[#^^ijE6] 

[«3E^^«@i&] 0 05 5 
[0 0 5 5] ^i|SfD-2 

2-p<>'l'*7°ht''y ^i^y (0. 3g. 0. 00 2 7*- 
yu) SrDMF 1 Om 1 tJi-g-bfc, hya^^/U 
T$> (0. 2 7g, 0. 00 2 7*yl') S:JPx.fco - 

<7)iS-^!fe)l^^b(-, ■ftl-g-il^FSrl. Og (0. 00 13 

jSiiiL. ^tL;4^e>S#T<Og^®^i^>'U'2 0 Om 1 cflCji 

T, 1 . 0 8 g (DSfei|Sf5r#fco it/Sdl 2 0-1 9 5*0 
(iil? (dec ) ) . A.may ( / -.'I') = 7 9 8 n m 
(£=1 7 0. 0 0 0) T'feofc, 

{#iBKtijE7l 

[«IE*f^JSiiSl 005 6 
100 5 6] ^!|SfD-3 

2— <vy:^-^-y-y— /I' (0. eg, o. oo 
4*>'U) SrDMF 1 Om 1 tii-g-Lfco hy^ 
(0. 4g, 0. 0 0 4^/W) 4:iOx.fc. w 
{k-a^FSrl. 5g (0. 00 2* 
yu) *P;t;to EtSJl-g-i^Sr^Jat? 6 . 5^Pfl8l#L. -t. 
Jt;ii^t>iliaL, ^fliTrog^^:iif^/l'2 0 0mlf Jcav^ 
fc% 6 0 5)-PB^ro^i$m, rcDS-g-il^^JtjlLfc. :3fefi6;!^ 

1. 4 3 gO?fe!|S|.iS:^3to ia^H:19 5~2 0 3'C 
(^ (dec ) ) , (p«^'/-/l') =8 0 2nm 




#I5B¥7- 1 5 0 0 5 6 



(£=2 0 7, 0 0 0) X-h-stZo 

miEn^^s^] 00 5 7 

10 0 5 7] lfe!|S|-D-4 

4 -T-fe hT$ K=9^:^7i/— /I' (0. 6 7g. 0. 0 
0 ^DMF 1 Cm 1 iriS-a-bfc, *lin 1 'f'O 

7i<imti- h V <> J'' (0. 3 2g, 0. OOS^/W) Sr*P 

riDig-g-Wc-ft-^ti jSri. 91 g (0. 002 

Om 1 4'|;iav^fc„ 1 B#R.1<^^t^^m^ 

IR»«:2. 5 4 g. j|j!^«2 4 5~2 5 Stl. A. 
Bx (^^y— /V') =801nm (£ = 128. 00 

0) Tfcofci, it^i^i g^£rg^^^5"^^^>^^:;^7y— ft: 

>'::^/uSr»yt. p« ^ / ->'UgEffi?SrS^TroWil^^-'i' l 

0 0ml '^'^cttv^/d^ antrajt^^^. aJS^i^rJUit-J; 

t)ltK*L. g^gf:t^yi.T'i5fc?^L. ^^LT, 0. 87g 

roiRftSr^^o ili^fi2 7 2t: (^ (dec ) ) . X 

■ax (;^ ^' / —/I') =802nm (£ = 149, 00 
0) -Cfcofco 

lffiIE*f^9giS] 0 0 5 8 

[0 0 5 8] ^!|Sj-D-5 

2-yyi';*7°ht°!; (O. 45g. O. 004^ 

/u) SrDMF 1 Om 1 tii-g-Lfco Tko. 5g 

4'07K®fYt;-^-hy (0. i6g. 0. 0 0 4e/u) 
SrAD^fc. roiS-g-i^li^ it-^mj^ 1 . 9 1 g 

(0. 0 0 2^/1') mz.ito miM.X' 2 ts^ramw Lxs.it 

3i^/u2 0 0mi tf'(cav>fio 2B#^']co!ii$m. ^lOiS 

Xn^m^i. It5l»(±2. 1 2 g. 1 Ot (^ 

(dec ) ) , A.Bax (;' =8 0 3 nm (e = 

1 3 3, 0 0 0) Xh^tz. 

[4iiE^»ig«] mmm 

imiEn^j^n^] 0 0 5 9 

[0 0 5 9] gfe!|S^D-6 

1-731:^/1'- iH-x hy)/— /i'-5-^;i — ju-i- 



M>l>Aig (0. 8g. 0. 0 0 4^/U) SrDMFlO 

ml irS-g-Lfco rroti-g-!^(c{l:-g-!ijF5rl. 5g 

(0. 0 0 2^^1-) m^fz. s)Ss-g-!^^s^aT-4BfrBi 

0 Cm 1 4>t-av^fc„ 6 o^r^nrnwrn. :Lnm.'^m^ 

ffliau. $S;JftLT. 1. 6 4 g©lfe**S:#y5:, iH^ttl 
sec (i>M (dec ) ) . 1.33, (^^'/-yu) =8 0 
6nm(£ = 169, 00 0) T'foofco 
[^i^ltlE 1 1 1 

[ttlEMftJSi*] 006 0 

[MiE*&l 

[ffijErtS] 

[0 0 6 0,1 MhDjzZ. 

4-p<f-/U-4H- 1. 2. 4- MJTJ/— /U-S-f" 
/I' (0. 4 6g. 0. 0 0 4^>'W) ^DMF2 0m 

1 tJl-^Lfco rixt-, *lml >f<D7k^{l;:hhy 
(0. 16g, 0. 0 0 4^/U) ^rJD^Tt. ro^-^!^ 

it^mi^l. 9 1g (0. 0 0 2^y>)AD 
^ia-Cll^raSl^LTStSSrfTofc. SfSiS^^ 
?riHgL, ^:nd^e)^i^TOgfK3i^yU2 0 Om 1 it'tc 

5^ypT'S;^7 y— fkbfco Jlii*3J;U^I£j!S^. flxifi 
1 . 7 5 g, 3 1 0*C (^ (dec ) ) , l«x 

(pt:?/— /I') =8 0 9nm (£=84, 0 0 0) Tfe 

[^^ffilEl 2] 
[ffiiE*l-tl»mi&] 
[MiEJit^^i*] 0 0 6 1 

[ME;^&1 I^H 
[MiErtS] 

[0 0 6 1] ^!|SfD-8 

2_^y>/;i-^f-j/— (0. 6 1g, 0. 0 
04*yl') SrDMF 1 Om 1 tiS-g-Lfco * 

0. 5ml ^(D:^m.\\:i- hy'i'A (0. 16g. 0. 0 

0 4^/u) 5r*Px.fCc rcDrS-g-tilc (t^i^jSr 

1. 91g (0. 0 0 2*/W) *Qx.fco S^aT'S. 5^ 

?jMS1^Toif^3if^/u2 0 0ml tf »'at'»:^o 2 ^raco 

it«im. r ros^ifei^iiii mm=^^/^'xw^ y y - 

{liLfco JSiiiisii;'^^^. ilx*(ii. 7 ig, 

3 2 5"C (^ (dec ) ) > l«x (;^^y-/W) =8 

0 9nm (£ = 1 4 8, 0 0 0) T-fcofc. 

mimim^^\ oo64 

[ttJEF^^] 

[0 0 6 4] gfe!|S(-D- 1 1 



1 1 H— r h^v'— -'I'-S-^:^ — • i- 

\> ]) <> -t^iM. (0. 8 0g, 0. SrDMF 1 

0ml tm^LtZo ClOS-g-i^Wk-g-feJSrl. 91 g 

(0. 0 0 m^tz. i^mmwLXR 

S (dec ) ) . -M = 8 1 3 n m ( e 

= 1 9 6. 0 0 0) X'h^tio 
l^miE 1 4 ] 

miEM^mS^] 0 0 7 6 
[0 0 7 6] g^i|SfD-2 3 

1 -^ai^/i'- 1 H— r h7V^— -'I'- 5-^:^-/1'- ■:^ 
h]) <!7A&. (1. 6 g. 0. 0 0 8^/'>) SrDMF 1 0 
m I tm-^LtZo wOiS-^^JtC^t-g-i^Dro 1 . 4 7 g 
(0. 0 0 2^/u) SrJOxLfc. SJSttl»ra6<Jt?fco;fco 

Om 1 >f icav^fc'o 6 0 5)-Ffl(O^j$m. :iwS-g-i^Sr^S 

jiiL, ifciifeLT. 0. 50 ^nmn^mzo a^ms 

5t: (dec ) ) , X«x (p<^'/-/I') =8 3 8 

nm (e = 1 6 4. 0 0 0) X'hoit, 

i^m^iE 15] 

(MiE*f^»aiS] MiNB» 
IMjEM^«ii&] 00 7 7 
[ffiE^iSfe] ISS 

[0 0 7 7] ^itsfD-2 4 

Z-^^l'^T'hfy (0. 45g, 0. 004* 

M SrDMF 1 Cm 1 tiS-^L/c. rtvf;::. Tkc 5g 
fpn^mti-hV (0. 16g. 0. 0 0 4*yl') 

^mx.fz. rro^S-g-i^tc-ft-g-i^ I 5: 2.. ig (0. 0 0 



K^fy x-r 6078 T-<-^:^ 




#P¥7-1 5 0 0 5 6 



2 0 0mltf>fCttV>fc*. r<DS-^ife^«i§ 

l|X»(4 2 . 1 8 g . it^;45 3 5 o'X:£X± (> 3 5 
Ot: (^ (dec ) ) . A.«« (^ ^'/-/U) =834 
nm (£ = 199, 00 0) Xh-olt, 

i^mmiE 1 6 ] 

miEM^^S^] 00 7 8 

[MiErtS) 

[00 7 8] mnD-2 5 

2, 5--:;^yu;*y 3, 4 -5^Tv^ry->'i^ • 

y •J'-t.:^ (0. 2 3g. 0. 0 0 1^/w) SrDMF 
2 0ml tiS-a-bfc, wWS-g-i^tC'ft-g-!^ I ^2. 10 
g (0. 0 0 2^Jl') m^Lito ^fit?5. BBtraSEi^L 
TRieSrff W\ ^tlt^hTii 1 m ItfOTK^ft-^- hy A 

0 . 3 3 g ^rn^tz^ m^'^m^^WL.x- 1 e B^r^i^^ l. 

^ix;5-t5iliigLfco i!l?SSr«#TrogtSe^f"/i'2 0 0m 

ificav>fc„ 2mm(Dmw'ik. z(om-^mt:mmL. 

ft«:2. 1 5 mM.t±3 0 It: (im (dec ) ) . A. 
■ax {^^y—M =836nm(£=234, 00 
0) , 7 6 5 nm (£ = 1 3 4, 0 0 0) Xh-otz, 

i^mmiEi 7] 

WsEM^-^S^] 0 08 1 

[iijEi*i^i 

[0 0 8 1] a^^D-2 8 

1 -yji^/U- 1 H-x h 7 /I'- 5 -^:t—Jl' • i- 
hy'i'AJte (0. 4 2g, 0. 0 0 2*-'U) $rDMF 1 
OmltiS-a-Lfc, rwS-g-tll-'fb-a-'^N^O. 78 g 

(0. 0 0 1 *yw) *0;t^c„ S?i.Tl. 6^F^a#m, 

2 0 0mltflcat*> SI^KSl^L, **i*>e>«jaL. 

^^LT. 0. Q 9 gCOVkPf^ntZo iil^(4l3 8~l 

4 3'c (its (dec ) ) . {\°mm/:^^ y- 

/U) =8 7 4 nm (£ = 1 2 1, 0 0 0) Xh^tz, 



(72)«?^# ^^lx=ry- f-t-/UX r^^-K 
T^y*-&^S 18848 
fli M7V^^ T— /Ux-f— 1 JJ^y^' 
:^ 87 



